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1. SCOPE OF 


This manual describes the Test Set Teletypevriter TS-700( )/UGM-1 
hereinafter referred to as the Signal Generator, This manual con- 
tains information concerning the purpose, description, theory of 
operation, operation, maintenance, and parts list for this equipment. 


20 OF THE SIGNAL GENERA 


a. The Signal Generator provides conventional teletypewriter 
signals for the testing and adjustment of teletypewriter 
terminal equipment. It also provides pulses for the testing 
of connecting facilities. 


be In the adjustment of teleprinter equirment it has been found 
that the modification of a standard teletypewriter signal 
under controlled conditions will facilitate the adjustments 
of receiving equipment. Measurement of a receiving equip- 
ment's capabilities for receiving distorted signals is 
another use for such modified signals. 


ce The Signals Generator provides four types of controlled signal 
modifications for use as noted above. 


ds The Signal Generator may be attached to and used in conjunction 
with the 7S-800( )/UGH-1 Distortion Indicetor unit if desired. 


e+ The appearance of the unit is shown in Figure 1-1 
3+ PERFORMANCE CAPABILITIES 
a. Types of Signal 


(2) The Signal Generator produces teletypewriter signals in 
the start-stop or Baudot form. Figure 1-2 shows a widely 
used character coding arrangement. Start-stop signals 
available include the following. 


= (a) A "Quick Brown Fox" test message 
(b). Selected characters 
(c) Alternate "R-Y" 


(2) At the 65 word per minute rate of start-stop signal 
transmission the "Stop" pulse which is generated has the 
same length as each of the other pulses in the character. 
This results in a 7 unit code. For the remaining rates 
of stert-stop signal transmission the stop pulse is 
generated 42 percent longer than the other pulses. This 
7.42 unit code which results is a standard in the industry. 


be 


ce 
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(3) Alternate marking and spacing pulses (current-no current) 
referred to as “dot-cycles" are also available. These pulses 
have widths identical to pulse widths for standard as well as 
higher speeds of operation but they are not identifiable as 
any particular character shown on Figure 1-2. The dot cycle 
output is intended for testing of transmission or connecting 
facilities between teleprinters. 


Operating Speeds 


The following operating speeds and corresponding nominal word 
Per minute rates which are available are tabulated below: 


(2) 7.42 unit code transmission 


Characters per minute Words per minute class 
368 60 
hoy 68 
(British compliment of 60) 
460 5 
600 100 


(2) 7 Unit code transmission 
390 65 
(3) Dot cycle transmission 


Frequency Pulse Duration 
(cycles ver sece) (Mi iseconds) MP.M. Compliment, 
23 21.96 60 
28 17.5 25 
cid 13.5 100 
75 2 200 
100 5. 270 
Distortion 


The start-stop signal output can be produced with zero distortion 
(perfect signal) or it can be supplied with known amounts of 
distortion. 


(2) Distortion is produced by advancing or delaying the trans— 
itions of a start-stop character from their normal points 
of occurrence relative to the start transition. The follow- 
ing four types of these "start-stop displacements" are 
provided in the Signal Generator. 


(a) Marking Bias (marking beginning displacement) 4s 
Produced by advancing the instant of space (No current 
flow) to mark transition but not changing the instant 
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of the mark to snace transition. This results in 
an effective lengthening of the duration of a "marking" 
(current flow condition) pulse. 


() Spacing Biss (spacing beginning displacement) is produced 
by delaying the instant of the space to mark transition 
but not affecting the mark to space transition. This 
resulting in an effective lengthening of a marking pulse. 


(c) Marking End Distortion ( marking end displacement) is pro- 
duced by delaying the instant of the mark to space trans- 
ition but not affecting the space to mark transition. 
This results in an effective lengthening of the duration 
of a marking pulse. 


(a) Spacing Bnd Distortion (spacing end displacement is produced 
ty advancing the instant of the mark to space transition. 
This results in an effective shortening of a marking pulse. 


(2) Each of the types of distorted signals can be generated in 
amounts up to 50 percent of a unit pulse period. 


(3) Overall accuracy of the Signal Generator is such that 
actual pulse widths measured at the output terminal will 
be within 2 percent of the distortion dial setting. 


(4) The distortion circuitry is so arranged that a fixed amount 
of distortion as determined by the setting of the distortion dial 


may be generated in ary of the 4 types of signal distortion 
by the manipulation of two distortion selector switches. 


4. Qutont Chrenit Characteristics 


All outputs consist of undirectional current signals, 
called neutral signals. Two output options are provided. 


(1) Internal power supply 


Internal pover of 120 volts is used to supply either 
20 or 60 milliamperes current to the output loop. 


(2) External power supply 
A line relay included in the unit provides for low 


Ampedance keying of a circuit by insertion in place 
of existing transmitters. 


f. Inmt Power Requirements 
The Signal Generator can be operated from 230 or 115 volt 


50-60 cycle pover. At 115 volts the unit requires 
approximately 0.65 amperes of current or 60 watts of powers 
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1. DETAILED DRSCRIPTION 
a. INTRODUCTION: 


Section II presents the physical description and theory of operation of 
the Signal Generator designed for generating teletypowriter test signals. 


b. PHYSICAL DESCRIPTION 
TRANSIT CASE 


(a) 


(2) 


(3) 


(a) 


(>) 


(ec) 


(a) 


(e) 


The transit case housing the Distortion Generator has 
overall dimensions of 1)-1/4 x 11-1/2 x 9 inches and 
has a detachable cover which allows the unit to bo 

operated within the case after removal of the cover. 


The transit case cover is equipped with a gasket lining 
around the edge which acts as a moisture seal. Pressure 
equalization is also allowed by the gasket lining during 
high altitude transportation. 


A webbed canvas carrying handle is mounted on the detach- 
able cover of the transit case. 


The transit case cover is secured to the case by spring 
fastener latch assemblies. 


Weight of the unit mounted in the transit case is 
28 pounds. 


‘FRONT FANEL 


(a) 


(bv) 


(ec) 


Overall dimensions of the front panel are 9-1/2 x 7 inches, 
the material being of 1/8 inch aluminum stock. The unit 
ie designed to mount in a standard 19 inch relay rack, or 
on the mounting brackets of the transit case. 


For relay rack mounting, the Signal Generator must first 

be secured to the TS-800 Teletypewriter Test Set (Distortion 
Indicator). Total panel area for the tvo units 1s then 

7 x 19 inches. 


On the front panel are mounted the operator's controls, 
indicator lamp, fuses, input jacks and the pover switch. 


CHASSIS 


(a) 


The chassis is constructed of aluminum in the form of a 
box by the use of aluminum angles. ‘The approximate overall 
dimensions of the chassis are &-1/2 x 7 x 10 inches. 
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(b) The power supply circuits occupy the area at one side 
of the chassis while the etched circuit board which 
contains the control circuitry is mounted directly across 
from the power supply. 


(c) The Quick Brown Fox message generator is an etched circuit 


board and forms a vertical partition near the center of the 
chassis, 


(4) gowrgot crpourr poaRo 
The control cireuit board contains the timer, distributor, delay 


and amplification stages required in the Signal Generator. Tube 
Sy resistors, capacitors and diodes are mounted to this 


Ce SIMPLIFIED CIRCUIT DESCRIPTION OF ENTIRE SIGNAL GENERATOR (Refer to Fig, 2-1) 
Name of Circuit 


(2) A train of pips having a controlled ‘TIMER 
ney as selected by the front panel 
Speed control is generated. 


(a) When dot-cycles are generated, this 
train of pulses controls the output 
binary directly. 


(2) These timer pips drive a circuit which RING 
Produces a sequential signal on a milti-wire DISTRIBUTOR 
output. Each of the outputs corresponds to 
its respective element of the start~stop code, 
including the start and stop pulse. 


(3) The above miltiple outputs are combined onto a "BY NET 
Single lead under the control of 


(a) Manual switches which can be set for any 
character 


(b) "Quick Brown Fox" test message matrix 
for test message 


(c) "R-Y" binary, for alternate R-Y signals 


(4) The above signals are amplified and shaped to "BY AMPLIFIER 
the proper level, 


(a) Auxiliary circuits used for the generation "An NET 
of distorted signals sense the condition 
of the pulse following the one which is 
being transmitted, 


(5) 


(6) 
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(b) These pulses are amplified and shaped to 
the proper level. 


(c) A variable timer is controlled by the 
above pulses. 


The "A" amplifier and the Delay Timer signals 
are combined to generate distorted signals of 
‘type and amount determined by front panel 
controls. 


The distorted signals are amplified to the proper 
r level for directly driving the output line 


Rittemal battery) or for driving an output 
relay for subsequent connection to the output 
Line (external battery). 


"A" AMPLIFIER 


DELAY TIMER 


OUTPUT BINARY 


OUTPUT AMPLIFIER 


d, SIMPLIFIED CIRCUIT DESCRIPTION OF QUICK BROWN FOX MATRIX (Refer to Fig. 2-2) 


(a) 


(2) 


(3) 


(4) 


Gs) 


(6) 


(7) 


At the end of each start-stop distributor 
cycle, a drive pulse is generated for 
application to one of the cold cathode 
tubes which control the matrix. 


The above mentioned cold cathode tube forms 
one part of a cross point switch. One of 
the cathodes will always be fired and will 
partially raise a vertical colum of eight 
connections to a positive level. 


One of eight cathodes will always be fired in 
the tens tube. One row of 10 connections 
will be partially raised to a positive level. 


One element associated with the particular 
colum and row mentioned above will be raised 
to a higher positive level than can be found 
at any other point in the matrix. 


This positive voltage is connected by means of 
diodes to the proper signal pulse leads in 
accordance with the character which is wired 
into the matrix at the point of coincidence. 


The 5 wire signal is then applied to the "B" 
and "A" net, which is also under the control of 
the ring distributor as previously described. 


At the completion of a cycle of operation of the 


"Units" tube a drive pulse is generated for 
stepping the "tens" tube to its next position, 


Name of Circuit 


Performing Function 


STOP AMPLIFIER 


UNITS TUBE 


‘TENS TUBE 


MATRIX 


MATRIX 


TENS DRIVER 
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Tne Signal Generator Operating Block diagram is shown for 
zero, bias, and end distortion in Figures 2-3, 2%, 2-5 
respectively. 


GQ) Zero Distortion Certect Sienal)-Fimure 2-3 


(a) 


(b) 


(ce) 


Figure 2-3 shows the elemental control system 
consisting of a timer oscillator which determines 
the pulse boundaries; a seven stage distributor 
ring which distributes the pulses to be trans- 
mitted so that each pulse occurs at its position 
in the pulse train; a sensing net which gates the 
Preselected pulse for transmission; an amplifier 
which drives the output Binary which in turn drives 
the output amplifier staze. 


The timer is a free running phantastron which 
generates a train of positive pulses for driving 

the seven stage thyratron counting ring. Each 
thyratron in turn gates a sensing circuit associated 
with its position in the ring (character). The 
sensing circuit thus contributes when its gate 1s 
operated and a positive voltage condition appears 

at the input to the "B" amplifier if the switch 
associated with the pulse position is closed. If 
the switch 1s open, a lower positive voltave is fed 
to the "B" amplifier for the pulse period. The start 
pulse of the teletypewriter code is invariably gener- 
ated as a low voltage at the "B" amplifier ty the 
absence of any connection from the start thyratron tube. 


Amplified signal transitions drive an output binary 
eireuit and a following amplifier stage. A positive 
transition results in a current (marking) output and 

@ negative transition results in a no current (sp-cing) 
output. 


(2) Bias Distortion (Bectonine Displacement)=Fioure Zalt 


(a) 


To change the instant of the space to mark transition 

the controls of Figure 2 are used. f second sensing 

net "A" is added. This "A" net senses the pulses one 
stage early so that a transition which is to be varied 

in time is sensed one pulse early to trigger a delay timer. 
This is necessary since the distorted signal transition 
may be required to occur before the normal crensition 
point. (Marking beginning displacement). Thus, in the 
ih” sensing, the start tube cates #1 palve; #1 tube gates 
#2 pulse. ete. 


() 
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Diode blocking at the output of the delay pernits 
the delay to drive the output binary for space to 
mark transition on front ends of pulses. The "B" 
amplifier is pernitted to drive the binary for only 
the mark to space transition on ends of the pulses. 
The step by step sequence is taken up under a later 
section. 


(9) End Distortion (End Displacenent)-Figure 295 


(a) 


() 


To change the instant of the mark to space transition 
the operation is similar to the above except that the 
"B" function controls the time of the space to mark 
transition at the beginning of a pulse while the delay 
controls the output for the mark to space transition 
at the end of the pulse. 


As the mark to space transition of the start pulse is 
the point from which all measurements are made the stop 


be Detailed Descrintion of Individual Circuits 
(1) Basic Phantastron Tiner'= Fieure 2-6 


(a) 


(b) 


The basic Phantastron circuit 1s show in Figure 2=6. 
Note the plate to grid capacitor Ce which forns the 
Miller integrator part of the circuit. The screen is 
coupled to the suppressor by resistance and capacitance 
to provide the self gating which 1s required. Thus if 
the grid is positive, the screen is conducting heavily 
and is at its lowest voltage. Due to the connection of 
the suppressor to a voltage divider between the screen 
and the negative supply, the suppressor is normally at. 
about-25 volts and the plate current is cut off. 


When a positive pulse is applied to the suppressor, plate 
current flows, dropping the plate voltage. Cg couples 
this drop in plate voltage to the control Grid which 
greatly reduces the screen current. As a result, the 
screen voltage rises rapidly, driving the suporessor 
Positive to ground potential where it is held ty the 
diode CR-1.. The plate drops rapidly until the negative 
voltage fed to the erid thru Cg is sufficient for the 
grid to control the plate current which then stops its 
initial rapid change and begins its linear run down 
characteristic until the plate reaches a low voltage 
limit determined by the space charge in the tube. 
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(c) At the point where the plate "bottoms" shown as 
point "B", the plate can no longer hold the grid 
negative, and since the grid return resistor is connected 
to a positive source, the grid voltage begins its rise, 
and the screen begins to draw more current. Consequently, 
the screen voltage drops, carrying the suppressor with it 
and cutting off the plate current. 


(a) The plate voltage now rises as a function of the Rp 
Cg time constant as the grid is driven positive and grid 
current flows. The positive grid excursion is limited by 
the grid-cathode drop under the grid current condition. 


(e) If the plate is prevented from reaching full voltage, 
the run down. starts at a lowe voltage and since the 
slope remains the same, the run down period is reduced, 
as the plate bottoms at the same point.as before. As 
seen in Figure 2-6, diode CR-2 conducts when the plate 
reaches a maximum voltage determined by the setting of 
Potentiometer R-l. This gives a simple means of accurate 
control of the delay, as shown in the dotted waveforms, 
since the run down of the plate voltage is linear within 
1/10%. The period of the delay is determined by the tube 
characteristics, circuit parameters and the voltage apnlied 
to the various leads. 


(f) It 4s characteristic of this circuit that if the supply 
voltage is varied, all the circuit elements see the sane 
percentage change and the delay period does not change. 
But 4f one of the voltages is varied, the period of the 
run down is changed. Advantage of this characteristic 
is taken in the Signal Generator to lower the control 
grid voltage during the stop pulse period to produce 
the 1.42 stop pulse period. 


(g) The logarithmic run up of plate voltage can be made a 
small part of the total cycle by using a cathode follower 
to charge up the capacitor Cg. This is shown in Figure 2-7. 
Here V2 grid rises with the plate voltage and the tube grid 
cathode current and grid to ground diode is used to charge 
Cg. 


(bh) Outputs from the timer circuit may be taken from the plate 
cireuit using the cathode follower as a low impedance 
source. The screen may also be used as an output point 
if desired. 


(3) Eree Bunning Phantastron Timer - Firure 2-8 


(a) If the negative bias on the suppressor is removed, the 
plate current is cut off only momentarily following a 
run down. The plate immediately starts its next run 
down as sho in Figure 2-9. As before, the plate 
continues its run down until bottoming where the grid 
is no longer held negative and the fast fall of the 


(b) 


(ec) 
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sereen couples a negative spike to the suppressor to 
cut off the plate current for the plate run up period. 
4 short tine later the suppressor voltage returns to 
ground potential and plate current again flows to re- 
start the cycle. Diode CR is used to prevent excessive 
positive voltage on the suppressor, protecting it from 
excessive current. 


This free running curcuit is used as the timer in the 
Signal Generator where it is required.as a time base. 
This timer generates six equal periods and one period 
which can be made 1.42 times the duration of the others 
by changing an operating voltage during the stop time. 


The biased phantastron (Figure 2-7) is used as a delay 
timer for the generation of distorted pulses. 


(4) Start Stop Distributor 


(a) 


() 


(c) 


Need for Distributor 


In order to generate teletypewriter start-stop signals, 
two conditions must be met: 


2. Control is required over the voltages 
associated with each of the 5 code pulses. 


2. A means of time-modulating these voltages 
is required. 


In the Signal Generator, one of the signal inputs 4s derived 
from five switches which can be set in accordance with the 
marking or spacing pulses as required for a given character. 
The start-stop distributor provides a means of time 
modulating these potentials so that the generated signal 
consists of a series of marking and spacing pulses for 
transmission over a single wire line rather than over a 

six wire cable. This time modulation 1s accomplished 

in the Signal Generator by using a thyratron ring of 

seven; each tube controls the pulse during which it is 
conducting. 


Operation of the Distributor - Figure 5-6 


‘Tube VI thru V7 are so connected so that as each tube fires 
or conducts its cathode primes the grid of the following tube 
so that the next incoming drive pulse is able to bring 

that one grid to the firing voltage. All thyratron plates 
in the ring heve a common anode load resistor. 


1. When the power is first applied to the circuit 
none of the ring tubes is conducting, and since 
none of the grids are primed by the previous 
tubes, auxiliary means are used to initiate 
operation. 


(5) 


(6) 
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2. RO is connected from the common anode line 

to the grid of V6. As no plate current is 

flowing this anode line is at +185V and 

Grid V6 is thereby conditioned. After the 

timer begins operation, a positive pulse 

from the tiner fires V6. The anode line now 

drops to about +45 volts. The cathode capacitor 
charges up to 30 volts and the grid of V7 is 
conditioned by Ri-7 for firing by the next positive 
pulse from the timer. 


The cycle is repeated for each of the tubes V1, 
V2, V3, V4, V5. With the fall of potential of 
the anode line the grid of V6 is no longer 
conditioned by the anode to grid resistor and 
waits for priming by the cathode voltage of 

V5 before being fired by the drive pulse. 


3+ The characteristics of a thyratron are such 
that the grid may prevent firing of a tube, but 
once conducting the conduction is not under 
control of that grid. To cut off conduction in 
a thyratron the plate to cothode voltage must be 
made less than the minimum arc drop within tube. 
This is accomplished ty the cathode capacitors. 
When a new tube is fired, the anode to ground 
voltace at firing instant is the arc drop of 
about 12 volts. Since the cathode of the proceeding 
tube is held at +30V by its capacitor, its anode 
4s momentarily sone 18 volts negative with 
respect to its cathode and the are extinguishes. 


44. The conmon grid bias must be such as to prevent firing 

of the tubes except under influence of the condition= 
ing voltage from the proceeding tube combined with 
the drive pulse. ‘The drive pulses mist be of short 
duration to be dissapated before conditioning of the 
next succeeding tube as all tubes are driven 
simultaneously. 


Drive Amplifier 


The drive pulses are derived from the timer phantastron and 
supplied to a zero biased amplifier which amplifies only the 
negative transitions of the screen. The positive going plate 
pulses are coupled to the distributor ring trigger line feed= 
ing all the thyratron grids. 


1.42 Stoo Pulse 


The cathode of the V6 tube 1s DC coupled to the “Stop Amplifier" 
which is normally cut off. ‘shen the V6 cathode rises to +30 
volts, the amplifier tube grid is made slightly positive and 
the tube is saturated. The low voltage at the anode is used 
to lower the grid supply voltage of the timer phantastron to 
lengthen its period during the time that No. 6 tube is conduct= 
Ang. Adjustment of the period to 1.42 as compared to the other 


(2) 


(8) 
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pulses is acconplished ty votentioneter R15 in the divider 
used as the plate load of the amplifier. 
Stop Switen 


The stop switch biases V7 grid to prevent its conduction 
and thus holds the distributor on V6. Operation of the stop 
switch thus ends or begins a character following the stop pulse. 


Signal Generation Network = Figure 2-9 


The thyratron cathode load resistors act as "shunt gates" for 
the diode sensing nets. A cathode which is not fired is 
effectively at ground potential due to its low load resistor. 


(a) 


(e) 


(ec) 


(a) 


ape 


The cathode resistor values of 10K are small compared to 
3-3 megohms and there is effectively no voltage at Bl 
when switch No. 1 is closed if V1 4s not conducting. 
However, when the cathode of V1 rises to +30 volts, 
diode CR1-1 {s blocked and "B" rises to a voltage of 
approximately 23 volts. If the switch "1" is open, 
CR1-1 prevents the cathode voltage from appearing at 
the Bnet so the resultant net voltage is less positive. 


Thus, if switches 1, 3 and 5 are closed and 2 and 4 are 
‘open, the output at "B" jinction will be 1 marking, 2 
spacing, 3 marking, 4 spacing, and 5 marking. In add= 
ition since the net is permanently biased to +30V for the 
stop position, the stop period is always marking. No 
connection is made to the start tube, so that its period 
is alvays spacing. 


The output at "B" is fed to the grid of DC amplifier 

consisting of a high gain first stage and a low impedance 
second stage so biased that over drive on the second stage 
produces a clean square wave output of the signal desired. 


Output Binary = Ficure 5-6 


For undistorted signals it would only be necessary to provide 
power amplification to this output. But as it is required 
to operate on this signal, the output is fed to a Bistable 
Multivibrator of the Eccles Jordan type. In "zero" 
distortion the "B" amplifier output ptilses drive this out- 
put driver for both positive and negative transitions. 


The output binary drives the output amplifier from below 
cutoff to a positive voltage which is clamped by the current 
control in the erid circuit of the amplifier. The change 
from 20 to 60 milliamperes is accomplished by changing 

the resistence in the cathode of the amplifier. This 
method of current control offers the advantage of 
degenerative feed back for current stability. An alternate 
output may be taken from a line teley which is driven by 
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the output amplifier. This relay output is desirable 
where low voltage circuits must be keyed. No contact 
protection is provided for the relay contacts so this 
must be done externally. 


(9) Distortion Generation Circuits = Figure 2-10 
(a) Introduction - Figure 2-1) 


Perfect (0 distortion) teletypewriter signals are shown 
on line A of Figure 2-11, Lines B, C, D, end E show 
the extremes of distortion which are required to be 
generated. The reference for these pulses is the train 
of timing pulses shown at the bottom of the Figure. 


(b) Bias Distortion Circuits = Figure 2-11. 


1. Lines B & C show the modification of the signal 
for the extremes of 50% distortion involved 
in Bias Distortion as generated in the Signal 
Generators. To generate such a signal it is 
necessary to have the ends of the marking pulses 
under control of the "timer" while the front ends 
are under the control of the distortion dial. 


2. Line B shows the marking pulse actually starting 
in the preceding pulse period. In Line C the 
pulse is delayed until the center of its own 
period. This beginning displacement 1s under 
the control of a delay timer which is triggered 
at the start of the preceeding pulse boundary 
and has a range of delay of 50% to 150% of a 
pulse period. The dial range is restricted to 
50% of a pulse period to comply with existing 
Practice in previous generators. Thus the dial 
may be set at a fixed percentege and changed 
from marking to spacing distortion by operation 
of another switch. 


3. "A" Function gates - figure 5-6, figure 2-12 


To accomplish triggering ofthe delay timer 

one pulse early, another network, "A" is provided. 
Its operation is similar to that of the "B" 
function described earlier except that the sensing 
is done one pulse early ty the distributor ring. 
‘Thus number 1 pulse is sensed during the start 
tube period; number 2 pulse is sensed during 

No. 1 period ete. 


4, During the stop time, the "A" net voltage is 
spacing (low). When the next character begins, 
the start tube fires and sensing of the number 1 
pulse is accomplished by the "A" net as the voltage 
rises to marking if number 1 pulse is marking, 


5s 


6. 


7 
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This positive pulse is supplied to a tw 

stage "A" amplifier identical to the "BY amplifier 
previously described. For the bias condition, 
the output of the second stege is used to trigger 
the delay. 


The delay phantastron is a stable, normally cut- 
off, circuit which was described previously. 

With the delay in its stable state, the suppressor 
is negative, keeping the plate current cutoff. 

A negative pulse on the suppressor is thus ineffect- 
ive when the circuit is at rest. While the delay 
phantastron may only be trigrered in the suppressor 
by @ positive pulse, it is necessary provide the 
diode CRO in the suppressor lead to prevent negative 
pulses from the "A" net cutting off the plate of 
the phantastron and interfering with its nornal 
cycle. 


The period of the delay cycle is determined by the 
Percent distortion required. This delay is pro- 
portional to the limiting voltage on the plate of 
V3 as determined by the setting of the potent-- 
iometer R1OOA and the speed of operation voltage 
divider comprised of R108 through R113 and R104 

ard R105. This voltage source supplies the limiting 
voltage to the timer as well as the delay so that 
when RLOOA is set to 0 on the distortion dial, both 
timers are clamped to the same voltage and a distort 
Aonless output signal results. 4 


When marking bias is to be genersted, the delay is 
voried from 0 to 50 percent of a pulse width. If 
spacing bias is to be generated, the delay must 
cover the renge of 100 to 150 percent of a pulse 
width. This is accomplished ty the Mark-space 
switch which inverts the position of R1OOA and 
R100B in the divider network. -Since these two 
resistors have the same value, the midpoint voltage 
does not change. 


The plate waveform of the delay phantastron is taken 
from the cathode follower V12 and differentiated 

so that only the fast positive rise appears at the 
grid pin 7 of Vi2. Grid 7 of V12 is normally biased 
delow cutoff. The positive pulse saturates the 
tute momentarily, discharging - capacitor C7 and 
placing a negative pulse on grid 7 of V4 which 
drives the output tinary to marking. 

(Distortion Switch in bies position). 


Output Control 


The output binary performs the function of a memory 
circuit in that it holds a condition until instructe 
to change. The delay circuit drives the output to 

marking. This condition continues until the "E" net 
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senses a spacing pulse resulting in a negative 
transition at anode pin 1 of V18. This pulse 

_ coupled to grid pin 2 of V14 drives the out 
put to spacing. As positive transitions of the 
"B" output are not to affect the binary, they 
are blocked by a silicon diode CR6. 


(b) End Distortion Circuitry = Figure 2-13 


1. The principles involved in the generation of 
End Distortion (End displacement) differ from 
that of Bies (Beginning displacement) only in 
the following: 


a. The variation in the duration of the marking 
pulse is by change in the instant of the mark 
to space transition, at the ends of the pulses. 


be The instant of the mark to space transition 
of the start pulse 1s the reference point and 
therefore cannot change. Therefore there is 
no end distortion of the stop pulse. 


ce The "B" amplifier drives the signal to marking 
(instead of spacing as in bias). 


d. The delay phantastron drives the signal to 
spacing, (instead of marking as in Pias). 


The stop amplifier generates the start pulse. 


2. Since in end distortion, it may be required that 
a pulse end earlier than normal, (spacing E.D-) 
it is required that the character be sensed one 
pulse ahead as was done for Bias. As the delay 
Phantastron 1s now to control the mark to space 
transitions, it must be triggered ty a negative 
going transition from the "A" net. The first stare 
of the "A" amplifier is used as a phase inverter 
to supply a suitable positive pulse to trigger the 
delay when the A net voltage drops, denoting the 
end of a pulse, 


3 The pulse generation sequence is as follows: 
Start at left hand end of line of Figure 2-11. 
During the previous stop pulse with switch ED 
Figure 2-9 closed the "A" net is marking as the 
net is sensing the closed ED switch. When the 
start tube conducts "A" remains marking as the markin; 
number 1 is sensed. On the next pulse from the 
timer Number 1 tube conducts, and the "B" output 
drives the output binary to marking. Simultaneously 
the "A" net goes to spacing as mmnber 2 pulse sensed 
spacing. The inverted outmut from the "A" amplifier 
triggers the delay which times out the required 
Period and triggers the output binary from mark to 
space to end the No, 1 pulse. 


() 
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4. Start pulse gene: 


tion - Figure 5-6 


Rote that the "E" net sensing causes the signals 
to shift from space to mark and the delay controls 
the shift from mark to space. At the first trans. 
ition of a character (start pulse,) there was no 
Preceeding mark to space transition to triezer the 
delay in advance of the start milse. An auxillary 
cireuit for triggering the outmt binary for the 
start pulse is provided. This circuit consists 

of the amplifier V19 which is coupled to the 
cathode of the stop distributor tube. ‘when the 
distributor stop tube extinguishes, V19 returns 

to its normal cutoff state,resulting in a rise in volta 
at its plate. This rise 4s coupled to one grid 

of the output binary to drive it spacing to begin 
the start pulse. 


A "Quick Brown Fox" test message is generated by use 

of a diode matrix driven by a cross point switch 
consisting of ten unit steps and eight tens steps to 
Provide an eighty character message. Each of the 
Junctions is tied through appropriate diode connections 
to the proper combination of the 5 code connections 
which are then applied to the B and A sensing nets in 
combination with the start-stop distributor. Figure 2-14 
shows each character as it is wired into the matrix in 
its approximate location on the card. 


A typical cross point switch consists of vertical and 
horizontal bars s9Q constructed that if a horizontal and 
a vertical bar are operated, a switch at the intersection 
of the two bars is closed. ‘Thus a ten by eight con- 
figuration results in a 80 point output. In the matrix 
this function is accomplished by 2 cold cathode tubes, 
each of which has 10 ouput cathodes. On the tens tube, 
however only 8 output connections are utilized. 


"AND" gates and the cross point matrix - Figure 2-15 


Refer to the cross point matrix at the left of Figure 5-6 
and also to the basic sensing net as dram on Figure 2-15. 
A two resistor sensing net provides a three step output 
as shown in 2-l5a, b, c. If neither cathodes sources 

is energized, the outmit is 0. If only one cathode is 
energized the output is 1/2 of the cathode voltage (15). 
If both cathodes are energized, the output is nearly 
equal to the cathode voltage (307). Since the spacing 
level is represented by two voltages (0 and 415V) and 

the marking level is represented by +30 volts, only the 
Tange between 15 and 30 volts is usable for sensing 


(a) 


(e) 


(rt) 


(e) 
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Purposese Due to the interaction between the 
multiple circuits the snece to mark differential 
is less than 10 Volts.as measured at the crids of 
the "A" or "B" amplifiers. 


Character Formation - Figure 2-16(a) 


To generate "I" (5 marking) as shown in the lover 
left of Figure 2-14, the cathode 0 (10) of the units 
and 20 (2) of the tens are both energized. A single 
diode to the No. 5 pulse lead would result in the 
transmission of the character "I. The character 
"H" would require two diodes, one to No. 3 and one 
to No. 5 leads. 


To conserve diodes, the build up of pulse combinations 

is done in steps as sho in Figure 2-16a. Starting 

at the top, No. 3 (space) and Noe 5 (T) are combined 

to form 3, 5 (H). No. 1 (E) is added to form 1, 3, 5, 
(4). Then No. 2 (line feed) and No. 4 (carriage return) 
are added to form 12345 (letters). Using such combina- 
tions, the 80 character message is built up using 125 
diodes. The units tube is stepped each time by the stop 
amplifier V19 1s energized at the end of a character. 

The Nos 10 cathode of the "units" tube feeds a pulse to 
the amplifier which steps the "ten" tube. As only eightly 
characters are to be transmitted it is necessary to double 
step in the tens tube. This is done by the amplifier which 
is energized from the No. 10 cathode to directly fire 

No. 2 cathode, overriding the internal stepping action. 


Message Start - Figure 2-16(b) 


To provide for starting at the beginning of the sentence 
each time the unit is switched from stop to run the cathode 
capacitors of cathodes 90 and 6 are switched from a 
Positive charging resistor to ground which causes the arc 
to transfer to these cathodes to start the sentence at 
"carriage return", "carriage return", “line feed", 
"letters", "space", before beginning the sentence. 


Operation of the 6167 Tube 


1. Counting in the 6167 tube, is done ty the 
shifting of the are discharge between the anode 
and successive cathodes. The main counting 
ring consists of twenty cethodes. Alternate 
cathodes are the output cathodes, the others teing 
transfer cathodes. The transfer cathodes, as 
the name inplies, serve to transfer the are fron 
@ coniucting cathode to the next succeeding 
cathode. 
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2- The W.E. type 6167 provides directional 
characteristics to the transfer cathode by 
so shaping the electrode that the back lead 
is in the arc and the forward end is close 
to the next succeeding cathode. Characteristics 
of multiple electrodes in a low pressure 
atmosphere (gaseous conduction) are that an 
arc will be established between electrodes 
across which the greatest potential exists. 
Thus if the arc is between the anode and 
No. 3 cathode and the transfer electrode 
nearest is made negative to No. 3 cathode, 
the arc will shift to the most negative electrode 
(transfer cathode). If now the transfer 
electrode is made positive, the arc will pass 
on to the next succeeding output cathode. In 
this manner the arc 1s passed step by step around 
the tube. 


3. Ir another cathode not adjacent to the one carrying 
current is made some A0 volts negative to the 
conducting cathode, the arc will transfer to it. 
Use is made of this characteristic in stepping 
the tube from K10 to K2 in the tens tube and in 
resetting the message to character 97 for starts 


4. As the arc drop in the tube is some 50% of the 
supply voltage, 50% of the supply voltage 
variations would appear across the cathode 
resistor. A regulated supply is used to eliminate 
this excessive variation of level. 


(Ql) Rex Binary = Figure 5-6 


(a) 


(b) 


(e) 


‘V8 and V9 are thyratrons connected in a ring cireuit 
with a common ancde load resistor. One tube is always 
tube is on for every other character. 

The cathode of V8 raises a line to which diodes connect 
to the sensing nets for pulses 2 and 4. When the start 
stop distributor scans this combination, the letter "R* 
is 

In a similar manner, the letter "I" is generated for the 
fo! 


2 and 3 to the cathode of V9 which now is fired. 


2) Power Supply = Ficure $-6 


(a) 


The transformer has a 2 winding 115/230 volt 50-60 cycle 
primary. Each winding is protected by a 3/8 ampere fuse. 
‘The series parallel switch is a double pole, double throw 


(>) 


(ec) 


(a) 
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switch with a center off position. A locking plate 
restricts operation to the Off-115 or Off~230V position. 


High Voltage rectifiers are of the full wave centertapned 
type. Rectifiers are Silicon diffused junction diodes, 
Transitron Electronics Type SJ 31. The diodes are low 
forward resistance, and are presently rated for 250 volts 
Peak inverse. Series resistors are used to limit the 
Peak forward current to a safe value. 


The output tubes require 120V DC supply so that standard 
signalling conditions are provided. V202 and V203 form a 
series tube regulator which is referenced to +108V. 

This circuit holds the output voltae at 120V under the 
varying load conditions imposed by V15. 


A separate power supply is provided for the control circuits. 
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a. The Signal Generator requires no special installation procedure 
when it is to be operated within its transit case. The unit is 
designed to operate from an AC source of 115 or 230 volts, 50-60 
cycles per second. 

‘bs When the unit is in its transit case, it may be used with the 

front panel facing upward, or the unit may be placad on its side 

so that the front panel is vertical. 


ec. If the unit is to be rack-mounted, it mst be removed from its 
transit case and secured to a TS-800 ( )/UGM-1 Distortion Indicator 


unit. Screws for this purpose are included in the mounting holes 
on the Signal Generator unit. 


d. Table 3-1 lists equipment needed for adjustment of the Signal 
Generator. 


ADJUSTINEDNTS 
a. Speed Calibration 
Q) Timer Adjustzent 


NOTE: The model 5500 and similar counters are low impedance 
(50,000 phms) input and will load all but the output: 
stage. Berkley Kolel 5510 and possibly the new 5500 
models are arranged for 10 megohms input impedance, 
Dut the coax cable must be removed or decoupled ty a 


‘one megohm resistor before connecting to the pulse 
cireuits. 


(a) The speed control is a voltage divider which 1s common 
to both the delay and pulse timer phantastrons. Resistors 
R108 through R113 control the center voltage between RLOOA 
and RLOOB to fix the start of the run down of the timer 
phantastron and the zero distortion calibration of the 
delay phantastron. 


(b) Attach the electronic interval timer to pin 3 of V15 and 
to ground. There should be no loads connected to the signal 
Line jack. Set the timer to start on minus and stop on plus 


(c) Set the Signal Senerator controls to the following position. 


Control Position 
Message S:riteh Selected Pulses 
Speed Switch 368 
Output Selector Switeh 6 
Pulse Selector Switches 411 Dom (Spacing) 


Fias-End Distortion Switch Center (Zero) 
Distortion Dial - 
Hark-Srece Switch - 
Run-Stop Siiteh Pon 


(2) 


@) 


(a) 


(e) 


(f) 


(e) 


‘Turn on the equipment and allow a 10 mirmte warmup period. 
Adjust the parple potentiometer R32 on the control cirenit 
board for a reading of 131.77 milliseconds. This interval 
corresponds to 6 pulse widths at 60 speed. (Start pulse 

5 code pulses.) 


Change the speed switch to 600 opn and after 3 minutes 
adjust the green potentiometer RL14A mounted on the 
Ressage switch at the rear of the front panel to obtain 
a reading of 80.86 milliseconds. 


Return the speed switch to 368 to check for drift, and 
if necessary, repeat the operation. 


In areas in which the 60 cycle supply is know to be accurate 
the TS-3934/G6 Distortion Transmitter may be used to observe 
‘the Signal Generator output. The time frequency adjustments 
are then made to stop the strobe rotation observed. Absolute 
stopping is difficult as the frequency adjust resistor, in 
spite of its narrow range, becomes critical and even a .01% 
difference in frequency will rotate the strobed signal. 


Stop Pulse Adjustment 


(a) 


(>) 


Set the electronic interval timer to start on plus and stop 
on minus and adjust the ydlow potentioneter R15 on the control 
circuit board until the reading of 31.17 milliseconds is 
obtained at the 363 opm speed. Change the speed to 600 opm 
speed and check for 19.137 milliseconds. This adjustment 
sets the 1.!2 stop tine required in the standard start stop 
signal. This is not included in the 390 speed position as 
the 390 speed uses the sane timer period tut has unity in- 
stead of 1.42 stop tine. 


An alternate less accurate procedure for the stop pulse 
adjustment can be used if desired. Connect a millian- 
meter in the Signal Line Jack and set speed switch at 

390. Set the messeze switch on selected pulses selected 
pulse switches dom. Set the Bias-".D. switch in the 
center positon. Observe reading meter, Turn spend switch 
to 368 ani adjust yellow potentiometer RIS to rive a reading 
1.42 times the 390 reading. 


Delay Adjustment, 


(a) 


Due to lock-in between the delay timer and pulse timer near 
the zero distortion position it is best to calibrate the 
delay timer mhontastron with a linear dual sweep oscillo~ 
seope suchas-a Tektronix 531. Such a scope can be adjusted 
to display ony one pulse per total sweep and be readable 
within 1 percent. 


(>) 


(ec) 
(a) 


(e) 


(2) 


3. 
Set the Signal Generator controls to the following positions: 


Contra? Position 


Message Switch Sel. Pulses 
368 

60 

Pulse Selector Switches 2 and 4 up (marking) 
Bias-End Distortion Switch Bias 

Distortion Dial 50 percent 
Mark-Space Switch Hark-Space 

Run-Stop Switch Run 


Tum on the equipment and allow a 10 minute warmp period. 


Connect one of the oscilloscope probes to the anode pin 1 
of Vil and the other probe to the cathode pin 3 of V15. 


Adjust the brown potentioneter R45 on the control circuit 
Panel so that changing the mark space switch from mark to 
space moves the pulse transition from midpoint to midpoint 
on successive pulses. Thus in marking bias the pulse trans= 
ition is midvay between the beginning of the previous pulse 
and the pulse observed. In spacing bias the pulse transition 
is midway in the pulse observed. 


If this adjustment provides an equal chance in each direction 
but not exactly 50% then proceed with (f) for range adjust. 


Tne linearity of the delay is not checked as the characteristics 
of the phantastron make this better than required by this 
instrument. 


Delay Rance 


NOTE: The following adjustment is a factory adjustment and 
should not require readjustment. Its purpose is to 
adjust ‘the range of the delay so that the plus 50% 
and minus 50% pulse lengths are in calibration. Any 
adjustment in this section affects ll other tining 
calibrations. 


Set the distortion dial to 50% and check pulse length for 50% 
marking and 50% spacing bias. If the pulse is too long and 

‘bo short respectively the distortion control range is too 
great. Adjust blue variable resistor R115 to reduce the value 
of R100, R1OOA. Reset timer period with purple R32 and recheck 
range. This is a repetitive process until the desired accuracy 
is obtained. 


Electronic timer intervals or linear sweep oscilloscope may be used. 


() 


be 


Set the Message switch to 75 dot cycles and the Current Switch 
to 20 milliamperes. Insert a line milliameter in the signal 
line jack and adjust the red potentiometer R78 until a reading 
of 10 milliamperes is obtained. Change current switch to 60 
milliamperes and check for a reading of 30 milliamperes. 


Oscilloscope Method 


Attach a calibrated oscilloscope to cathode pin 3 ‘of V15 and 
ground. 


Set the speed. switch to dot cycles, the Current switch to 20 
milliamperes. Adjust R78 for a 30 volt mark pulse. Change 
current switch to 60 milliamperes and check for a 30 volt 
marking pulses. 


1 


2. 


Be 


be 


5. 


TABLE 3-1 
EQUIPMENT NEEDED FOR ADJUSTMENTS AND MAINTENANCE 
Vacuum Tube voltmeter such as ME-254/U 


Cathode Ray Oscilloscope with a high impedance probe or 
other non-loading device such as Tektronix 531 with 53¢ input. 


Electronic decimal counter such as the Berkley Model 5500, 
with an added cathode follower stage for use with the counter 
or Model 5510 which has the eathode follower included. 


0-100 milliameter. 
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The Signal Generator will operate on 115/230 Volt 50-60 cycles Ac line 
supply. The upper frequency limit has not been détermined but operation 


at below 50 cycles will cause excessive heating and demage in a short 
time. 


be 


a. 


Ascertain the line voltage for the supply and set the line voltage 
THIS PLATE OFF. 


Set output current selector sw to 20, 60 or EXT for operation desired. 


WARNING: If external operation is selected for keying 
of an existing circuit with its ow pover supply, 
RELAY CONTACT PROTECTION MUST BE PROVIDED 
EXTERNALLY, Operation at 20 or 60 ma DC without 
such protection will damage the relay in a few 
minutes. No contact protection was incorporated 
within the unit due to the variety of circuits 
the relay may be required to keys 


‘Speed 


(1) Set speed switch to correspond to that of printer or facility 
which is to be tested. Note that the 390 speed is the straight 
seven unit code.compliment of 368 (60 wpm) OPM. All other 
teletypewriter speeds, marked “nessage" are 7.42 unit code. 


(2) The 404 speed is the British 20 millisecond pulse standard 
transmission. 


Dot Cycles 

This output is normally used for checking the transmission character- 
istics of lines, radio channels and relays. Testing should be done 
‘at the dot cycle speed corresponding to the speed of the teletype 
transmission to be used. 

Distortion switches: 

(2) Mark-Space switch 


(a) In mark position the pulse duration is increased from 
Of to 50%. 


(&) In space position the pulse duration is decreased. 
Of to 50%. 


4an2 
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(2) Bias=Zero-End Distortion switch 
(a) In the center "zero" position signals are not modified. 


(bv) Bias position causes the changes in the duration of the 
pulses by moving the front end of the marking pulses in 
respect to the mark to space transition of the start pulse. 


(c) End distortion position causes the changes in the duration 
of the pulses by moving the trailing edges of the marking 
pulses in respect to the mark to space trensition of the 
start pulse. 


f. Stop Run Switch 


Tais switch starts and stops the transmisstion. When in the stop 
position the output is left in the current flow, "Marking" condition. 


The last character is completed before stopping when the switch is 
changed from run to stop. 


G+ Message Switch 
(2) Selected Pulses 


In this position’the message output consists of the 
continuous repetition of a single character set up by 
five subminiature toggle switches. Any switch in the 
up (Mark) position will cause the output to be marking 
for that pulse period. 


(2) Alternate R 4 Y 


As the name implies the position provides a continuous flow 
of alternate R & Y character transmissions. 


(3) Test Message 


In this position an 80 character message is available for 
transmission. The characters which are sent include the following. 
THE QUICK BROWN FOX JUMPED OVER A LAZY DOG'S PACK 1231567890 
TESTING "letters" "letters" "letters" "letters" Carriage Retum, 
Carriage Return, line feed, "letters". This message requires 

& 68 space typing width. At each operation of the Run-Stop 

switch to the "Run" position the message starts at the carriage 
return signal to bring the carriage to the left margin. A line 
feed and "letters" follow before starting the message proper. 


2. Operating Procedure 
a. Turn pover switch on. 
bs Plug printer signal line cord into Line Jack in the front panel. 


c- If a printer is to be tested, turn printer motor "on". Printer should 
indicate steady marking. If not, flip Stop Run Switch up and back dome 


bed 
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d. Put Stop Run Switch to Run position. Printer should copy selected 
operations. 


e. If Dot cycles output was selected, the line or relay will recéive 
such a signal. 
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Genera’ 


The Signal Generator has been desiened to provide maximum accessibility 
to fecilitate maintenance. 


a. All major assenblies plug together and may be separated if desired 


bd. Eyelets in the etched circuit boards permit replacing components 
with no damage to the circuitry. 


G+ The control circuits board is hinged to permit tube replacement and 
point checking without disassembly. The control board may be removed 
by oushing up to withdraw the bottom hinge pin from the frame and 
tilting. 


d. The power supply is hinged but requires hinge unscrewing for removal. 


‘The message matrix card may be removed by removing its supporting 
bar and tilting. 


f+ While most maintenence can be performed without removal it will be 
found expedient to disassenble into major units and layout on a 
bench for work on the front panel. 

Test Eouimment Required 


The equipment required is listed in Section 3 in Table 31. 


a+ Servicing is greatly simplified if a dual trace oscilloscope with 
calibrated DC vertical deflection is availabl 


Tektronix 531 with 53C input. 
Dumont 323 or 324 with electronic switch. 


bs Use 10 megohm or cathode follower probes. Lower impedance probes 
will load down the circuits under test. Any probe will affect the 
timer to some extent. 


e+ Best scope operation is obtained if the sweep is externally trigcered 
dy the cathode pin 5 of the stop tube V6, 


Maintenance Procedures 


a. Trouble shooting in the Signal Generator as in any set involves first, 

the localizing of the feult. In order to facilitate localizing of the 
several typical symptoms of failure and their corrective 
measures are tabulated below. *. Failure of the unit to operate 
falls in the following main categories. 


(1) Inproper pulse distribution - distritutor 
Failure - either stopped or double stepping 


Control not trigcering. 
Speed off- calibrations 


be 


(2) 
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Failure on SEF only 

Improper stepping of cold e=thote tubes 
Diode failure 

Joints at etched circuit 

Improper level sensing. 


Start-Stop Distributor Testing 


q@) 
(2) 


(3) 


(4) 


(5) 


(6) 


(2) 


The cold cathode tubes should step if the distritntor is operating. 


Distributor operation requires the timer pulses and proper bias. 
It 1s possible for improper bias to result in. 


Bias 
too high Total failure of 5643's to fire or one 
7 tube will remain fired. 
too low Skip positions or several positions remain 


fired. 


With proper bias the distributor is insensitive to line voltage 
changes. 


Using the high impedance probe with the oscilloscope to a grid 
pin 7 of the thyratron ring will give a display that will show 
the intermediate pulses, the conditioning pulse and the fired 

pulse as the grid rises positive with respect to its cathode. 

Total pulses should count to seven. 


CAUTION: A ten megohm probe will change the voltages at the 
grids some ten percent. This load may stop operation 
if the voltages have been made too critical. 


The waveform is hown on Figure S=6. These voltage levels 
shown provide stable operation. If a string of pulses riding 
at -50 or more volts is observed, the stop switch is holding the 
distributor ring off. If only noise at a slightly positive 
voltage is observed, several tubes are fired due to insufficient 
bias voltage. 


If no pulses appear at the grids of the distributor, check pin 5 
of Vil for the plate rundown of the phantastron. Then trace for 
drive pulses at anode pin 1 of V11. 


Eratic operation as in failure to count four pips between 
conditioning levels is usually a function of bias. If the voltage 
levels are maintained and count is off, step probe from tube to 
tube until @ tube is found which has only a spike instead of the 
second positive step. This indicetes that the next tube is firing 
at the beginning of the conditioning pulse which is usually due to 
too wide a drive pulse or lack of sufficient bias. The mrid drive 
pulse at the beginning of the conditioning step should not appear 
above the level of the step. 


ce 
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Sensing Net and Cutput Sienal Testing 


qQ) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


With message switch on "Selected Pulses" and probe at grid 
pin 7 of V17 at the unrar richt hand corner of the control 


board, observe the character output under control of the pulse 
selector switches. 


If a pulse fails to appear, check the "A" or "BY junction to 
assure that the voltaze is appearing at the sensing net. This 
is a 10 meg point end is loaded by any probe. 


Ig this voltage is correct and the distributor is operating, 
properly, then check the diode connecting the particular net 
to the "B" or "A" junction involved. 


Thus if No. 2 pulse is not being transmitted in the zero distortion 
position and No. 2 switch is up, check junction R2-2, Rl~3 for 
+30V. If this is correct, then diode CR¥=3 is open. 


If No. 2 pulse cones through whether the switch is up or down 
then diode CR1-3 is open as this diode permits the cathode resistor 
to effectively short junction CR3-3, CR2-3 to ground. 


I¢ pulse level on the "A" or "B" net 4s low but the distributor 
cathode and switched junction voltages are normal, remove the 
Anput amplifier tube V17. If pulses return to normal then grid 
current was loading down the net. Replace the tube. 


Check bias on V17 which is partly stabilized by # 60k resistor 
to regulated +2507. It should be the level shown in the wave= 
form on Figure 5-6. 


If correct pulses are generated at the anode pin 1 of VIA but 
there is no output at the signal line, check anode pin 6 of Vil. 
If signal appears here check for voltage at cathodes pins 3,6 V15. 
This voltage should be +30V marking, zero on spacing. (Voltage on 
the order of 60 or more indicates Inck of clamping of the prid). 


Control Binary. 


This bistable multivibrator under dot cycles acts as a frequency 
divider. Observe the output at cathodes pin 3 of V15. Alternate 
mark and space pulses of equal duration should be seen. 


Inproper triggering of Binary under dot cycles comes under two 
easily recognized types. 


(a) Insufficient Drive 
Sharp pulses of amplitude less then the normal 
pulse amplitude. 


(b) Excessive Drive 
Sharp pulses whose amplitude is equal to thet of the 
normal pulse with brightening of the tops to indicate 
that the trace reaches and maintains a maximum amplitude 
for a moment. 


ae 


f. 
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(c) Insufficent drive may be corrected ty increasing 
the drive capacitors C101 and C102. 


(a) Excessive drive may be corrected by lowering the 
capacity of C101 and C102 or by a load resistor 
from anode pin 1 V18 to ground. 


(e) Any change in this drive may affect the drive pins 
in the distributor. 


Operation under zero distortion but fails on bias or E.D. 


Check suppressor pin 4 V13 for proper drive. Actual pulse 
heights are clipped by diode CR3 but drive must assure that 
the suppressor goes sufficiently positive to pernit ancde 
current flow. 


Tg the delay is operating check output for delay drive. 
(1) Bias Distortion 


Delay causes output to go to marking. Stop anplifier causes 
spacing (no current) transition. Failure of delay causes steady 
spacing output. 


(2) End Distortion 


Delay causes output to go to spacing. Failure of delay results 
An letters transmission (12345) as stop amplifier generates 
start pulse and "B" drives No, 1 marking but no other pulse to 
cut off the marking current. 


Message sensing is done under same 30% of the voltae swing available 
under Selected Pulses or Alternate R&Y. A high gain stabilized bias 
input stage clips the pulse at top and bottom. The stabilized bias should 
make this operation independent of tube changes. 


Observe the output at anotes pin 1 and 9 of V18, Wave shapes should be 
clean rectangles, essentially free of extraneous pulses, Improper sensing 
level shows up as clipped marking or specing conditions at the output 
anode of either the "A" or "B" amplifiers. 


Printed copy error. 


Greatest difficulty has been found in 
failure of soldered joints 
‘open silicon diodes 
Trouble shooting is best done by evaluating the errors in the cony 
for missing pulses. 
Added pulses are caused by open resistors or improper sensing levels. 


he 
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Typical trouble shooting from printed covy (printer has automatic 
carriage return). 


Cold Cathode Tube and Printer Failures 


Many of the following faults can be found by observing the are 
transfer in the cold cathode tubes. 


THE QUICK BROW FOX JUMPED,OVER A LAZY DOG'S PACK 1234567890 TESTIMOP_TEST 
NG I 
THE QUICK BROWN FOX JUMPED OVER A LAZY DOG'S BACK 1234567990 TESTHTOP TEST, 
No I 


Tens tube fails to steop from No. 3 to No. 9 cthode on alternate drive 
pips. Check tens tube drive amplifier and coupling capacitor. 


‘NS RUCEKLBROYS7ROD TESPEDGOVER A LAZYDI 

THE QUICK BROWN FCX JUMPED OVR A LAZY DOG'S BACK 1294567890 TESTING 
THE QUICK BROWN FOX JUMPED OVER A LAZY DOG'S BACK 1234567890 TESTING 
THE QUICK BROWN FOX JUMPED OVEN A LAZY DOG'S BACK 1234567890 TESTING 


Half spacing at "D" indicated printer in trouble. No. 4 pulse(carriage 
return) being falsely recomnized. 


THE QUICK |THE QUICK) FROWN FOX JUMPED OVER A LAZY D09'S PACK 1234567800 TEs 
Failure of tens tube to transfer from No. 2 to Now 3. 


Transfer failures have been eliminated by incrensing the drive pulse or 
by additional capacity’ in the cathode étroiits 


THE QUICK BVEQUKV JUXPED OVER A LAZY DOG'S BACK 1234567990 TRSTING 
THE QUICK BROWN FOX JUXPED OVER A LAZY DOG'S BACK 1234567890 TESTING 
THE QUICK BROWN FOX JUMPED OVER A LAZY DOG'S BACK 1234567900 TESTING 


Caused by simultaneous firing of K3 and the trensfer electrodes. Elininated 
by increasing the positive bies on the transfer electrode to assure full 
transfer to succeeding output cathodes 


Failures such as overlay printing (one character over another) which are 
impractical for the generator to cause must be recognized as printer 
failures to save trouble shooting time. 


Matrix Failures 


THE QUICK BROWN FOX JUMPED OVER A (TAZY DOG'S PACK 1234567890 TYSTING 
THE QUICK FROWN FOX JUMPED OVER A LAZY DO3'S BACK 1234567990 TESTING 


Failure to pick up No. 2 pulse inticated No. 2 diode failing. Intermittent 
failure. This diode is located by looking for a junction of No. 2 and 


No. 5 diodes to form 2,5 which is located at 54 on the Matrix board 
Figure 5-2. 


Thus a series of errors can be caused by a single component failure. Check 
the nrinted copy and list the missing pulses for each error. A pattern 
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will be formed which will lead to the defect. 


The work thns far has indicated open diodes-no shorts. “here a 
single character is failing, the message may be stepped to the 
position desired by removing the drive lead pin 17 on the control 
board which is the matrix drive mise. Now connect intermittently 
until stepped to failing position and observe output. 


A change in level of a units cathode causes a failure every tenth 
character. Similarly a tens cathode level change causes a ten 
character group failure. 


An open sensing element caused ty an open resistor or failure of the 
solder joint causes the other cathode associated with this junction 
to add the pulses controlled by the junction as long as the other 
exthode is conducting. 


ZYESQUVVKKSEROWN FOX JUMPED OVER A LAZY DOG'S BACK 1234567890 TESTING 
The above sample illustrates the gain of a nunber 1 pulse each tine 
cathode 20 conducts which is the result of an open connection of 
R325 at junction 22. 


THE QUICK BAN FOX JUPED OVER A LAZY D00,S BACK 12345678 TESTING 


The above sample illustrates the gain of the number 1 pulse each tine 
cathode 2 conducts which is a result of an open connection at R276 at, 
Junction 22. 
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“Capacitor 
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Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 


Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 


Diode 


Diode 


Diode 


SECTION 


vI 
PARTS LIST 
Description 

022HFD Paper 
200D Mica 
-00684FD 
10MMFD 
-001MFD 
150M4FD 
390K0D 
LoomrD 
-022MFD 
470MMFD 
022HFD 
0022KD 
100MMFD 
-OLMFD 
-022MFD 
022MFD 
3300 
ame 
47RD 
‘150MMFD 
150xMFD Mica 
60MFD Electrolytic 
40,40,40MFD Electrolytic 
30,30 Electrolytic 
+01 Paper 
+01 Paper 
+022 Paper 
+022 Paper 
+022 Paper 
022 Paper 
022 Paper 
2022 Paper 
022 Paper 
«022 Paper 
+022 Paper 
137 
1N137 
1137 


300 


300 


300 


CPO9AZED229M_ 
CM2OBLOLS 


CPL6ALHGB2M 
1 5B100d 
cM20B102J 
CH20B1 515 
4208391 
CM20B1010 
CPO9A3ED223M 
CM20B4715 
CPL6ALH223M 
CPL6ATH222M 
cuzovi01s 
CPO9A3EELOIM 
CPL6A1H223M 
CP16A1H223 
CM20B3315 
CML 5BU70J 
Cun sBu70F 
2081515 
CuZ0B1 515 
Mallory 
Mallory 
Mallory 
CPO9A3EDLOM 
‘CPO9A3ED1OM 


CPOSA3EB223¢ 
CPO9A3EB223M 
CPO9A3EB223M 
CPO9A3EB223M 
CPO9A'sEB229M_ 
CPO9A3EB223M 
CPO9A3ER223M 
‘CPOA3EB223M 
CPO9A3ER223M 


WB. 


WE 


WE. 


Svmbol. 


Desig, Description 
RH 
to 
CRI-6 Diode ma37 30v 
ORS Diode #06007 150vZ 
cR6 Diode 37 
cr? Diode #6007 1502 
CRE Diode 1N137 
cR9 Diode #06007 150¥2 
cR1O Diode #06007 15002 
cru Diode HD6007 15002 
cri Diode 06007 1500Z, 
cra3, Diode 1n137 
cra Diode 18137 
CRS Diode #06007 1507 
cR1OL Diode HD6007 1500 
R102 Diode #06007 1500 
CR1O3 Diode #06007 1507 
R200 
to 
R207 kode SJ3. 200P.1.V. 
R230 
to 
cR2k2 Diode S031 2007 ‘Transitron 
ROL 
to 
R423 Diode 1137 30v WES 
Ds100 Lamp NESL Neon 
F201 Fuse fa 3AG 2500 
F202 Fuse te 3A 250v 
nL00 Jack 4-071 
TLOL Connector DE37P 
102 Connector HHB3369 Bugeie 
9103 Connector MRE2IP Winchester 
3200 Connector Kis Winchester 
x1 Relay 72 Sigma 
PLOoL Plug 0837's Cannon 
Plog Plug EHB3372 Buggte 
P103 Plug Kiss Minchester 
R11 
to 
R16 Resistor 3-3 Meg. + watt Sh Tol. ALB. 
R21 
to 


R2-7 Resistor 3.3 Meg. + watt 5# tol. ALB. 


Resistor 


Resistor 
Resistor 
Resistor 


Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 


Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 


Desorintion 


10k 4 watt 
ll Meg. 4 vatt 
1.2 Meg. i watt 
1 Meg. watt 
1 Meg. + watt, 
8.2 Meg. watt 
6.8 Meg. watt 
1.5 Meg. watt 
180k watt 
15k watt 
15k 4 watt. 
47 Megs watt 
10k (pot) 

303 Meg. 4 watt 
39k 2 watt 
270k watt 
WK watt 
180k } watt 
56k watt 
2 Meg. 1 watt 
100k (pot) watt 
4.7 Meg. watt 
4.7 Megs + watt 
33k 2 watt 
1 Meg. watt. 
6.8 Megs watt 
47k 1 watt 
4.7 Megs watt, 
470K wet 
680k watt, 
33k 2 watt 
4.7 Mege watt 
500k (pot) 

2 Meg. whrewoundl watt 
1 Meg. + watt 
56k 1 watt 
4.7 Meg. + watt 
60k wirewound 10 watt 
526k watt, 
220k watt 
820k watt 
1.5 Meg. watt 
100k 1 watt 
10 Meg. z watt 
2k pot £ watt 
60k wirewouna 4 watt 
5.6K 4 watt 
100K 1 watt 


AB. 
AB. 
A.B. 
AWB. 
AB. 
ALBe 
AB 

A.B. 


ABs 

ALB. 

AB. 

RO200F4735, 
RC200F184 
RC200F563, 
Blackburn 
Centralab Mod 3 
ALB. 

AWB. 

ALB. 

ROZO0F105J 
ROZ00F685d 
RO30GFW737 
RC20GF475J 
Ro20crW7i 
RC20GF684) 
ROUZNF3330 
RO2O0FW75J 
Centralab Model 3 
Blackburn Electronics 
ROZ03FL057 
RO30GF563I 
RC20GF475J 
Onnite 
RCZ00F562d 
RCZ0GF2245 
ROZ0GF82bT 
RO200F155d 
RCZ0GFLO4J 
RCZ0G5106I 
Centralab Model 3 
Onmite 
ROZOGFS620 
RCZ0GFLOLS 


Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 


Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 


Resistor’ 


Resistor 


Description 
820k 1 watt 
1.5Meg. + watt 
100k 1 watt 
10 Meg. watt 
165k watt, 
750 watt: 
470K j watt 
470K watt 
50K wirewound 10 watt 
470k watt 
470k watt 
50k wirewound 10 watt 
rk watt 
100k pot watt 
22k 2 watt 
47K watt 
47K watt 
1 Meg. watt 
1 Meg. watt 
lok watt 
10k watt 
100k watt 
2.7 Megs watt 
39k 2 watt 
100k watt, 
1.5 Meg. watt 
470K watt, 
10k pot 3 watt 
18k + watt 
3.3 Meg. B watt 
10k wirewound 1 watt 
10k wirewound 1 watt 
4.7 Meg. watt 
4,7 Mage watt 
39k watt 
Bak watt 
23.57 1 watt 
9.39k 1 watt 
372k 1 watt 
1 Meg. pot $ watt 
1 Meg Pot 
2k wirewound 
100 
500 
ik 
500 
200 
1250 
3.5k 
ik 
ak 


1k wirewound 


RCIOGFBAT 
RC20GF155J 
RC30GF1OiJ 
RC20GFLO6J 
RCQ0GF155J 
RO20GF751J 
RC20GFU7UT 
ROZOGFY7S 
Onmite 
RCZOGFH 74S 
RC2OGFY74S 
Onmite 
RC20GF473I 
Centralab Model 3 
ROW2GF223T 
Roz0GRi72s 
‘RC20GF4720 
RC20GFLO5J 
RO2OGFLO5I. 
RO200F1035. 
‘RC20GF1030 
RC20GF104J 
RO20GF275S 
ROW2OFIN3I 
RC2OGFLOLS 
RCZOGF155I 
RC2OGFI7IS 
Centralab 
ROZOGFL83I 
RCZ00F335T 
Blackburn 
Blackburn 
ROZ00FU7 SI 
RO20GRW7 57 
RC200F3937 
020088235. 
Blackburn 
Blackburn 
Blackburn 
Centralab Model 3 
Centraleb Motel 3 
Onmtite 


RC20GF102I 
Onmite 


Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 


RC20GF363I 
RC20GF513J 
RCZ0GF393J 
RC20GF563S. 
RC20GF363I 
RC20GF303I 
RC20GF3630 
RC206F3933 
RO200F3630 
RC20GF3030 
RC20GF683I 
RO200F4733 
RCZOGFI7IJ 
RC20GR6A3T 
RC20GFU75J 
Re200FL05T 
RC20GF183J 
RC20GF1530 
RE20GFL05J 
RC2OGRU33T 
ROZOGFY74T 
RO200Fs 74S 
RC20GF224 
ROZOGF224I 
RCZO0PU7IS 
RC2OGF74.J 
RCZOGPU7IT 
RO20GF# 745 
RC20GF124J 
RC20GFU3T 
RC20GF1245 
RC20GF154J 
RC20GF1 54S 
RCZOGF22II 
R200" 224 
ROZ00FL Sd 
ROZ0GF1LS4T 
RO20GFL2NI 
ROZ00F 12d 
RC20GF473J 
RC20GF1 54d 
RO20GF1 545 
RC200F154T 
ROQOGFL SJ 
ROZOGF224I 
RCZOGF224I 
RC2OGF224J 
RO200F224T 
RCZOGFLSNT 
RC20GF3630 
ROZOGFI SHI 
ROZOGR22NT 


Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 


Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 


Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 


nt: 


RC2OGF2T 
RCOGRU7LS 
RCZ0GFH74I 
RC2OGFL SS 
RC20GFLSS 
ROZOGF22UT 
RC20GF22iT 
RC20GF513J 
RC20GFL2iT 
ROZ0GFL2iNd 
RO20GFU7LS 
RO20GFU7LS 
RO20GFL 5d 
RC20GFL SHS 
RO20GFL 5S 
RO20GFL SHI 
ROZOGFLSHS 
RC20GF623I 
RO20GFI SiS 
RC200FLSHT 
RO2OGFL SS 
RCZOGFU7LS 
ROZOGFY7IbT 
RC20GF224I 
ROZO0FU7IES 
ROZOGRY7LT 
RO20GF3935 
RC2OGF224J 
ROZOGF22HT 
RC20GF1247 
RC2OGFL2NT 
RCZOGFN7UT 
ROZOORW7US 
RC20GF224I 
ROZOGF224I 
RC200PU7HS 
RC200F623I 
RC20GR4 74.3 
RC200F22I 
ROZO0F22Ud 
RCZOGRY7IT 
RC2OGFY 7S 
RCZOGF22T 
RC20GF22iT 
RC2OGF224J 
RCZOGF22Id 
ROZ0GF224T 
RC2OSF22HT 
RC20GFL54I 
RC2OGFL SUI 
RC2OGRYALS 
RCZOGRY7I 
RC2OGF22I 


Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 


Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 


RC20GF226I 
RC20GF224T 
RC200F22IJ 
RC20GF1 Std 
RCZ00FL HT 
RC20GFL2NT 
RC20GF1245 
RC20GF1 54d 
RC20GFL 54 
RC20GF1 04 
RC20GF1 04 
Re200r 22th 
RC2OGR22NI 
RC2O0RYPILS 
RC200FU7HJ 
RC200FL SJ 
RO200FL SI 
RC200F224J 
RC200F224I 
RO2OGFL SIT 
RC20GFL 56d 
RCZOGFL 2d 
RO200FL2I+J 
RCZ0GRY74T 
RC20GF47I 
RC2OGFLZNT 
ROZ00FL IJ 
RC200FL2Ud 
RC20GFLZN 
RC20GFL SI 
RC200F1 51d 
RCZOGPUPIES 
RC20GFY7II 
ROZOF22I 
RCZO0F22Id 
RC20GF47I4J 
RC2OGPY7ILS 
RC200F1. SJ 
RC200F1 Sid 
RC20GF1 5! 
ROZ00FI Sid 
RC200F22hT 
RO200FZ24T 
ROZOGF22'3 
RCZOBF22T 
RCZOGF1 SHI 
RCPOGFL 54S 
RC20GF47UI 
RC20GRU7I 
RC2OGFLONJ 
RC20GFLONJ 
RC20GRH 7S 


Resistor 470 
Resistor 470k 
Resistor 470k 
Resistor 220% 
Resistor 220k 
Resistor 470k 
Resistor 470k 
Pesistor 220k 
Resistor 220k 
Resistor 220k 
Resistor 220k 
Resistor 150k 
Resistor 150k 
Resistor 200% 
Resistor 100k 
Resistor 100K 
Resistor 100% 
Resistor 100 
Resistor 100% 
Resistor 100k 
Resistor 100k 
Resistor 470K 
Resistor 470K 
Resistor 470K 
Resistor 470k 
Resistor 470K 
Resistor 470k 
Resistor 200% 
Resistor 470K 
Resistor 4.7 Meg. 
Resistor 470k 
Resistor 150k 
Resistor 47k 
Resistor 82k 
Resistor 1 Meg. 
Resistor Bak 


ry 
Switch, Keylever 
Switch, Toggle 


Switch, Min. Togele 
Transformer, Power 


Tube, Electron 
Tube, Electron 
Tube, Electron 
Tube, Electron 
‘Tbe, Electron 
Tube, Electron 
‘Tbe, Electron 


RC20GFL74T 
RC20GFU7LS 
RC20GFU7IS 
ROZ0GF224T 
ROZ0GF224T 
RCZ0GFS 7S 
RC20GFU74.S 
RO200F 224d 
RC20GF224I 
RC20GF224T 
RC20GF2240 
RO2OGFLST 
RC2OGFI SIs 
RC20GF104J 
RC20GF 104 
RCZ00F LOWS 
RC20GF LOW 
RC20GF LOWJ 
RO20GF LOLI 
RCZ0GFLOLT 
RC20GF10T 
RC20GFH7US 
ROZOGFUPLS 
ROZ00FW US 
ROZOGFY7ILS 
ROZOGFW PLT 
RO200FW 74S 
RC20GF104J 
RO20GFU7LS 
RCZOGFU7 5S 
RC20GFU7LT 
RC20GF1 545 
RC20GF473I 
RC20GF823J 
RC20GFL055 
RC200F823J 


Duget 
Dwewt 

Dwr 

Dirgst 

Micro switch 


Micro switch 
Flectran Mfg. Co. 


Sylvania 
Sylvania 
Sylvenia 
Sylventa 
Sylvania 
Sylvania 
Sylvania 


Tube, Electron 
Tbe, Electron 
‘Tube, Electron 
Tube, Electron 
Tube, Electron 
Tube, Electron 
‘Tube, Electron 
Tube, Electron 
Tube, Electron 
Tbe, Electron 
Socket, Octal 


Socket, Subminiature 


Socket, Novel 


Socket, Subminiature 


Socket, Septal 


Socket, Subminiature 


Socket, 20 pin 


Sylvania 


Sylvania 
Sylvania 
W.B. 
WE. 
WE. 
Cinch 


Cinch 46822373 


Eleo 62380 


Cinch 46822373 


Eleo 622-BC 


Cinch 46822373 


Cinch 5117686 
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TEST SET TELETYPEWRITER TS-799( )/UGM-1 


1, SCOPE 


1,1 This specification covers requirements for the development, engineering and " 
construction: of models of a teletypewriter test set which will generate undistorted . 
reversals or miscellaneous or recurring teletypewriter signals with a controlled amount — |" 
of distortion, , 


2. APPLICAELE SPECIFICATIONS, STANDARDS AND DRAWINGS 


2.1 The following specifications, standard 
on the date of invitation for bids, form a 


and drewings, of the issue in effect 
rt ofthis specification, 


SPECIFICATIONS 


Military 
MIL-V-95 Vibrators, interrupter and self-rectifying 
_— WIL-P~11268 ~~ Parts, Meteriels, and Processes Used in 
oe Signal Corpe Equipment 
MIL-S-11748 ‘ Suppression requirements for electrical and 
electronic equipment (except internal com- 
bustion engine~driven equipment) 
MIL-W-12410 “ Mire, Cable; and Cord (electrical, hook-up * 
insulated, radio and epperatus 
. MIL~C-388, ~~ Cord, Electrical (short lay) 
U.S. Army 
Th 45 Rubber Substitutes for use in Cords, Cordages 4 
and Cables 
sraoanos i ‘ 
Military 
MIL-STD-15 Electrical and Electronic Symbols 
uIL-s7D-16~ Reference Designations for Electrical ant 
Electronic Symbols 
MIL-stD-122~ Color Code for Chassis Wiring for Elect: 
Equipment @ 
MIL-STD-200 Electronic Tubes 
Mq}-sTD-202 ~~ Test Methods for Electronic and Electrit 5. 


Components parts 
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PUBLICATIONS: 
Signal Corps 
SCL=2101 Technice1 Reports 


2 Deauings. The following drawings, of the issue in effect on the date of 
savitation for bids, form a part of these requirements: 


A Rlnkn825 1% Identification Tag for Cords 

$0=8= 484 —~ Arctic Rubber Compound, Mechanical Grade, 
| Non-O11 Resistant, 40-Duroneter 
$C-D-9823 Binding Post TM-216" 
jay SeaD-2594 Humidity Teet area for crows. Signal 
Vor} 4 Equipment, 48: 
80-D-17269 ~~ Caution Plates 
; SC-DL-69167 ~~ Connector Plug, Sa 

| BO-DL=72398 Binding Post, 0-106, 
90-D-20648-—~ Catch, Small, teeny and Details 
$6-D-20649 — Catch, Large, Assembly and Detail 
80-D=20650~ Catch Tops 
SC-B~20651 Catch Retainers 


(Copies of specifications, standards, and drawings required by contractors in eonnection 
with specific procurement functions may be obtained from or as directed by the contracting 
officer, Both the title and identifying number or aysbol should be stipulated when 
requesting copies.) 


3. REQUIREMENTS 


3.1 Denia. itweight tion techniques shall be used 
to the fullest possible extent consistent with dependability, ease of maintenance and 


simplicity of operation, The design, layout and assexbly shall be such as to permit 
quantity production, Electrical parts shall not be required to operate under conditions 
of current, voltage, power or temperature beyond those specified by the manufacturer of 
the part, or by the applicable MIL or other subsidiary specifications, without, specific 
written approval ty the contracting officer or his representative, samples sub- 
uitted for approval shell be accompanted by test data showing compliance with require- 
nents and tests of’ this specification, 


‘SCL-1,88 Test Set Teletypewriter 7S-799( )/UGH-1 : Sheet # 3 


3.1c1 Dagign evaluation. During the initial design and the "breadboard" stage, the 
contractor shall study the various design factors in order to affect a compromise anong 
performance, reliability, life, power drain, weight, size and complexity. Prior to 
Streesing® the design of the equipment, this stuiy shall be submitted to the contracting 
officer or his designated representative in the form of an evaluation of two or nore 
Gesigns showing the inprovenent in equipment characteristics such as size, weight, povar 
Grain ani the possible decrease in life or reliability which might result frome minor. 
qeeietion from specification requirements or comercisl practice, This evaluation will 
be considered by the contracting officer, or hie representative, ami will be used as 
beese for selection by mutual egreenent with the contractor of the most desirable design. 
Purther study of these fectars shall continue during the course of the contract and be 
Gesoribed ine geparate section of the progress reports. Acceptance of any desim 
Gesoribed in these stuiics shall not be construed es authorizing deviation from eny ree 


‘quirenenta of this specification except those specifically suthorized in writing by the 


contracting officer, 


Bele? ‘The equipment covered by this specificetion will not be 
considered developed imtil ite functioning under all Service Conditions is reliable. 
Seat can be desonstrated that fulfillment of the other requirements of this speoificetion 
Tf Tixely to comproniae reliability this shall be brought to the ettention of the Cone 
tracting Officer and consideration sill be given to adjustment of the other requirenents 
accordingly.. The requirenents shall be considered in the order of importance sequence, 88 
fellows ant in making edjustnents,. Fectors bigher on the list my not be compromised to 
gain advantages for lower listed factors: : 


(a) Reliability 

'b) Performance 
Ease of operation snd maintensnce 
Size and weight 


3.1.3 Ghanges in Specifications. As the work progresses, it may appear desirable 
to noiify these technical requirenents within the general scope of the contract. The 
te ntencter ie encouraged to submit proposels for modification if besed on evidence that 
fhe current approach ay be wnproductive or othervise undesirable. Detaited procedures 
for mking changes ero described in the contract. In general, specificetton changes 
‘hich do not involve change in cost or delivery will be authorized by letters nd those, 
Which change the cost or delivery will be accomplished by contract nodification. 


Sig ¢ T.R. J ? ‘ 
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302 Electrical Functions, 
3+2e1 Generated Signals. 


3.21.1 Teletynemriter Signals. . The equipnent shall be capsble of genrating 

+42-umit code signals at speeds of 368.1, 404, 460, ami 600 operstions per minute end 
‘1,0-unit coda signels at a speed of 390 operetions per sinute.. It shall be,possible to 
Generate thg standard test message *THE QUICK BROWN FOX JUMPED’ OVER A LAZY DOG'S BACK 'o« . + 
61234567890 ING followed: by four successive "letters" impulses, two “carriage return" 
{upulses, one "line feed" impulse, and one “letters® impulse in that order with 30 percent 

ixed marking or spacing bias or marking or spacing end distortion, It shell also be 
‘possible to generate any one of the following test signals "R,* "I", "7, "Vv," 
"lettera,® "Plank," "space," "RY," or standard test messege with a controlled anount of |” 
marking or spacing bias or marking or spacing end distortion continuously variable from 
Oto 50 percents : 


3e2e1e2 Baxargala. The equipment shall be capstié of cenerating reversale at ; 
frequencies of 20, 30, 35, 75, and 100 cycles per second, g 


3edaz Kercing. Keying shall be either 20 or 60 ma, noutral or 30m, polar,’ When “ 
polar keying is desired, line current shall-be furnished internally and means shall be 
provided for adjusting line current from 20 to 30 ma. when keying 100 ohm circuit. 
When neutwel 20 ow GO ma, keying is desired, the resistance offered by the test equipment 
to the line shall not exceed 100 ohas. 


36203 Accuracy. The generated signals, when the distortion control is positioned _~ 
for sero distortion, shall be such that no transitions shell be displaced by more than 
2 percent from their correct positions, 


3.204 Gorda. 


Be2ehel & eix-foot cord shall be provided to connect the test set to an a.c, 
power source, aed 
' x B- black 
Be2ehe2 Ak etx-foot cord, termingted with a block plug type 347 es manufactured by ” 
Western Electric Co, or equal, shell be provided to connect the output o2 the test set 
to a local loop. 


a 


3.2.5 Gontrolg. The test set shall be furnished with the following controle: 


+ ae A separate ON/OFF switch P 

b, A switch to short out the keying functions so that keyed loop will be 
shorted out. For polar operation, this switch, whtle in the shorted 
condition, shall furnish steedy merking condition. 
A pwitch to select either teletypewriter signals or reversala, 
A five-position switch to select any of the following frequenc 
reversals @, 35, 75, and 100 cycles per second, 


signals from 0 to 50 percent 


_ described in par. g below. : 
A group of five toggle switches that may be used to set up eny of the 
¥ 32 bavitot codes, 
“th. A switch to introduce oither bias or end distortion on teletypewriter 
8! 


1s. 
4 de see toe peortding- tixed-distort son of’ 30 percent either.by simple 
pechanioal aijustnent or hy a twoepositioo-exitsh, § <¢cf— 


applications. The equipment shall be designed such 


the equipment will be decided on at the ‘time the breadboard stage is achieved. The 


the transit case to 35 pounds 


“3362 Subsundta. 
sub-urits of the equipment. 
3 Gaution notice. 
‘also bear in # conspicuous location # notice per Drawing SC-D-17269. 
~ 3.3.4 Adjustment and Repaix. The equipment shall be so constructed that part: 


terminals, wiring, etc. are accessible for circuit checking, adjustment, naintenanc 
repair, and replacesent with ninimm disturbance to other perts and wiring and rith 


tuning and adjustment. 


ignals, 
‘4. & ewiteh to introduce either marking or spacing biap on teletypewriter, 


é oT.R, 
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ia 


‘A knob to o the amount of distortion on ganerated teletypewriter 


A three-position switch to select either stendard test message, repeated 
HY, or mnval setting up of any of the 32 bauict codes using the switches 


x 


3.3 Gonstruntion. The equizment is-intended for both tactical and fixed plont 
to permit renoval from the equip~ 
ment transit oase end installed on the standard 19* racks. Transit cases used to house 


contractor should make every endeavor to restrict the weight of the equipment incluting 


. Any sub-unit my be used by itself or in conjuhetion with other 


tue of the minimm nunber and variety of special tools, particularly those needed for 


Vv 


9.301 Gontrole end jacks. 411 operating controls and input and output Jacks shall be 
Jooated oa or be operable fron the front panel; be clearly identified and shall be arranged 
in such a my ae to bo of maximum convenience and utility to the user of the test equipment, 


“ 3436: . Each coaponent which bears an identification nameplate shell we 


Big C T.R. 
stb 1u88 
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0305 Bugeedness and Reliability. All*parts end details of construction shall have 

the taxcimm of ruggedness ani reliability under all operating conditions, The equipment 

all be so constructed that it can withstand long periods of service and repeated rough 
handling in trensportation with a minimum of damage and reedjustnent. 


3.306 Interchangesbility. All components, subaseenblies and parts shall be 
mechanically and electrically interchangeable with all corresponding couponents, sub= 
assemblies, and parts of the equipment or oquipments on order. 


33.7 Tools and/or Rugning Spore Ferts. Tools and running spre parts shall be ~ 
-urnished as specified in the bid request and contract, Running spare parts shall be 
identical to corresponding integral parts in the equipsont furnished on order, 


30h - All parts, mterials and processes not v 
speostica Mpentionod herein shell bets acoardanoe’ with specifications ami drawings 
ated in Section 2 of this specification covering such parte, materials and process 
The selection of class, grede or type shell be such that when mounted in the equipment, 


‘the part or material will perform its intended function under the Service Conditions 
wpecified in 3.5. + 


Bohol Mixa, Ulockoup. Hock-up wire shall be nylon jacketed LW type wire in accordance 
with HIL-"-12/10, The wire shall be stranded ani shell be of suffiaient conductor size 
to avoid deterioration in electrical properties of the wire from overheating, 


3ehe2 Samples of component carts. Prior to, or at the time of delivery of the 

evelopment model of the equipment, six samples of any type of eapscitor, resistor, trens- 
former, or other electrical parts which have not previously received Signe) Corps or MIL 
approval shall be submitted for test. The particulsr electrical values of the samples to 
be delivered under each type, selected from the values eaployed in the equipment, will be 
specified by the contracting officer or his representative, If, in the construction of 
the equipment, hermetic sealing of subessenblies is employe!, two each of a typical sub- 
esponbly shall also be furnished, One shell be completes the other chall be complete-except “! 
for final covering and sealing. . 


3ehe2o1 Apurowal of sample components. If any sample components, required to be v 
subsitted by this or'by subsidiary specificatitns, are disapproved, the contractor my be 
equired to submit additional sample until satisfactory samples have been submitted, Such 
‘additional somples shall be accompenied ty a description of the changes mde in the now 
samples in order to correct the faults of the rejected samples. Approval of the samples 
shall not be construed as authorizing any deviations from specified requirenents, 


3.5 Service Conditions. 


jal Except for internal resonance of yerts and subassemblies specified 
14 the equipment shall have no mechanical resonance below 55 eveles per second when 
tne ahock mounts (if eny) are blocked. 


3 


“mg 0 TR. 
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30502 Bounge and Shocks 
3.5e201 The equipment shall meet the requirenents of Table I below: 


Table I = Bounce and Shock Tests 

Teak Test Paracrenh Requirenenta after Text 

Bounce, 3 hour heed r Full specification per 
: formance. No physical” 


dame excopt surface 
abrasions, ‘ 


Beneh-handling e527 Pull specification per= 
formance, No physical 
damage 


Bhoak test (drop) be506 v Equipment shall be operable, 
Minor mechanical damage is 
‘ permissible. 
3.5.3. The equipoent shall be constructed to withstand, without damage, transportation 
and storage and operation wer any probeble combination of the service conditions listed 
in the appropriste colwmn below: 


fi TRANSFORTATION AND STGRAGE. SPRRATION | 


a, Temperature 80 to # 160 F ~stofuir “ 
b. Relative/ Humidity 0 to 95% 0 to 95% 
co. Altitule Sea Level to 25,000 ft. Sea Level to 10,000 ft 


The equipment shall operate within these temperature limits meeting all requirements of 
this specification, 


366 . The, contractor shall provide instruction books, drewings and 
25 specified in the bid request and contract. ie 
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\ 3.6.1 Manufacturer's Drawings. The contrector shall supply « complete set of ut 
manufacturers shop drawings prepared in accordance with the contractors practic: 


3.662 Inghmuation Books. Instruction books shall be furnished’ss stipulated in the 
A request ani contract. The books shell contain sufficient operating ani neintenance 
information for Laboretory use, The instruction books shell follow Specification MIL-M-10953 . 
dn arrai need not contain all information specified therein. The books shell be 
furnished in manuscript form and need not be printed, but my be typed, dittoed or - 
_ Mineographed. 


3.7 Benarha. The contractor shell prepare and submit reports of the type and in the 
quentities required in the bid request eni contract. These reports shall be in accondunoe 
Tith Specification 80L-2102 and shall contain-pertinont explanations of points of 
theoretical interest, descriptions of design procedure and reasons for selecting the 
partionlar design ani the rejecting of others. The tests, design ani construction of the 

[paant shall be described in sufficient. detail to enable any competent technician to 
duplicate the results. 


3.7.1 Gonferangas. The contractor shall net with the representatives of the contract 
ing officer once each month, or at any interval determined ty the contracting officer or his 
Tepresentative, The tine and place for such meetings shall be wrranged by mutual agreement + 
Detween'the contractor and the contracting officer. At these conferences, progress on design 
‘and development problems and the difficulties encountered therein, will be @iscussed. Request! 
for information approvals and other commitments to ar from the contractor will not be 
considered binding unless made or confirmed in writing. 


3.8 ‘The workmanship shall be first class in every respect. All con- 
ponents ded the finished equipment shall be freo,from any defects which might affect theiy 
serviceability or appearance, : H 


‘he “METHODS OF INSPECTION AND TESTS 


fol It 4s the desire af these Laboratories to obtain the fullest cooperation from one 
nanufésturers of this equipsent, The test procedure shall be subaitted by the contractor to 
the contracting officer for his approval and shall be sufficiently comprehensive to tneure 
Goupliance with all requiresonts listed in this specification. The tests my be perfarmed 
Ctther et the plant of the manufacturer ond under the supervision of representatives of the 
cittacting officer, pricr to subaiasion of the equipnent to these Laborataries for, final 
{iets ant soceptance, or at these Laboratories, The contracting officer reserves the 
right to mke other tests not specifically described herein, when such tests are dened 
hesessary to determine full compliance with the specification requirenents. 
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4e1.1 411 mterial and processes entering into the fabrication of the equipment 

covered by this specification shall be subject to insjection by the authorized Government 
‘napector, The contractor shell furnish all necessary facilities and equipment for making 

@ tests and inspection required by this specification (except the tests of 4.5 to 4.5+9, 
Anolusive). The contracting officer reserves the right to make other tests not specifically 
described herein, when such tests are dened necessery to determine full conplisnce with the 
specifioation requiresents, The contractor shell correct ell deviations from this speo- 
ification pointed out by the inspector, . 


4e2 Paxta, 411 parts shall be inspected and tested by the contractor to ascertain thet 
t) ~ most the requirements of this specification nrior to assembling in the equipment. Teste 
arts may be repeated by the inspector. All parts covered by subsidiary specifications 
shall be inspected in accordance with their respective specifications by a répresentative of 
the contracting officer, before their asseably into the equipaent. Inspection of parts may 
de made either at the contractor's plant or at the place of manufacture, whichever 1s deemed 
preferable by the contracting officer. 


43 Mechanical inanection, Rach equipment shall be given a thorough inspection for # 
Mechanical faults and poor workmanship, All controls and moving perts shall operate snoothly 
without excessive binding, scraping, or cutting. Wiring, soldering, switch contacts, finish 
and all other mechanical details shall be checked on each unit, 


4h Blactrioal teats. 


4ehol Gontdnuliy. Zach equipment shall be given a continuity test to verify that the 
wiring 1s correct and that good electrical contact is obteined, £ 


45 Service conditions tests. The following tests will be performed at a Government 
laboratory. For all of these tests (except the bench handling test 4.5.7) the equipment 
shall be in its field transit ca! 


Ae5e1 Low temperature togt. The equipment shall be exposed to storage at an ambient 
temperature of -80 F for three days. The tenpereture of the test chamber shall then be 
raised to -25 F and permitted to stabilize at that temperature for a vontinuous period of 
24 hours, At -25 F there shall be no degradation in performance from that obteined prior 
to this test. 


heed ‘The equipment shell be exposed to storage at an ambient 
teuperature of 4 160 F for three days, The temperature of the test chanber shall then be i 
lowered to #131 F and permitted to stabilize at that temperature for a continuous period 
of 24 hours. At #131 F, there chall be no degradation in performance from that obtained 


prior to this test. 
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Ae5e3 Modeture Resistance Test for Equinment. 
~ 4050301 Test Gonditions. 
* (8) Do not remove the sample from the hunidity charber for measurenents. 

(>) Start measurements not more then 5 minutes after poner in epplied to the 
sample, Complete moasurenents as ropidly'as possible. Do not leave poner 
on atten, measurements have been completed. 

o503e2 2 Raat Procedure. The sanple will be tested es follonas 
(a) Dry at 130 F £5 F for 24 hours, 
(b) Condition at 77F £5 F and 40 to 50 percent relative husidity for 24 hours, 


(c) Measure the performance as specified in 4.2 and readjust or realine 
+ necessary to meet specification requirenents, 


(8) Subject to continuous cycling for five 48-hour cycles, Toaperature, 
relative humidity, and period of tine for each portion of the cycle shall 
conform to Drawing SC-D-1591,. o 


After cycling has been completed, condition the sample for 24 hours at 7 F 
£5 °F and 40 to 60 percent relative hunidity, Then adjust for optimum pare 
formance, using only those means provided by the equipment. No repair or 
replacement of parts shall be mde, After adjustment, the sample shall 

neet full specification requirements. 


4050303 Rorformapaa. The equipment chall meet the requirements of this specification, “ 
Thare shall be no mechanical deterioration, as evidenced ty corrosion of metal parts or the 
binding of rotating parts, ‘ 


» The equipment shell be tested to determine if any resonant 


4e5ehel The equipment shall be fastened in its rornel mowiting pocition (Shock mounts 
any shall be blocked) on a vibration table that can be comtrolled within 10% of the 
»scified amplitute, 


4e5ehe2 The vibration teble shall provide appraxinete sinusoidel vibration, The equip- 
nent shall be vibrated successively in three mutual perpendicular directions that are 
spectively parallel to the edges of the equipment, The frejuoncy rance from 10 to 55 shell 
be traversed at 1 cycle per second increments with a constent total excursion of .0156". 
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ES 


4.5403 Resonances of components, structure, and subassemblies may be detected 
Tisumlly, by means of a Strobotac, as uade by the General Radio Corporation, Carbridze, 
Mensachusetts, and by energizing the equipment and detecting mechanical vibretinn through 
«trical output indications, : 


45-5 Bounce teat. The equipment, in its case, shall be placed on the table of the 
Package Tester, as made ty the L.A.B. Corporation, Sumit, N.J., or equel. Tho equipment my 
be loosely constreined by wood cleats, The Package Tester, sha*ts in phage, chell be run at 
& speed of 285 rpm £ 1% for 3 hours, The equipment shall be pleced on each of its 6 faces in 
turn and shall be subjected to this test for 1/2 hour on each fece, At the conclusion of 
this test, the equipaent shall evidence no mechanical degracetion end shall meet the require- 

' of this specification, Superficial surface abresion is permissible, 


4.5.6 Shock teat (drop). The equipment, in its case, shall be dropped a distance of 
4 feet on each corner, edge and face. Drops my be made from a quick release hook, by an 
Aone Drop Tester, ty a 10 degree Inclined Plone (Conbur) Tester ar by a Basket Type Pendulum 
Tester. The barrier or floor receiving the imact shall be 2 inch fir backed by concrete or 
by « rigid steel frame. The equipoent shall be operable, with no serious degradation in per= 
the end of this t Local nechanical damage consistent with the preceding is 


40507 Ranch handling tout. The chassis and front panel assembly shall be removed from 

‘the equipment case required for maintenance, The equipment shall be tilted on each face at an 
approximate angle of 30 degrees and the ra: edge dropped on a 2 inch thick fir surface, At 
‘the conclusion of this test, the equipment shell evidence no mechanical degradation and shall 


moot the requirements of this specification. 


40508 Altitude teat. The equipment shall be placed in an altitude chamber at normal 
Conditions of temperature, pressure and humidity, and the performance nessured. The pressure 
shall then be reduced to 20 inches of wercury and stabilized for two hours. The performance 
of the equipment shall again be neesured. The pressure shall then be lowered to 7 inches of 
maroury and stabilized for another 2 hour period. The pressure shall then be increased to 
29.9 Anohes of mercury and the performance measured again. The equipment shall meet the 
Pequirenenta of thie specification, 


4509 The transit oase, with the equipment or an equivalent weight in it, 
shall be tested step by step, as follows: 7 a 


Ae5e9el Dry at 150 45 F for 48 hours, 
4050902 Condition for 4 hours at 77 4 5 F and 40 to 60 percent relative humidity, 
4052903 Place the case, in its normal operating position, in e test chamber mintained 


at 77.25%, Allow simulated rainfall to fall on exposed surfeces of the component. The 
weter shell be at a temperature of 65 4 5 F and shell fell freely at a rate of 2 inches per 


1s Maintain this condition for one hour, 


Test Set Teletypewriter TS-799( )/UGU-1 Sheet # 12 


simulated wind 
The water shall 
the case, Main= 


e5e5eh With the rainfall continuing at the 2-inch rate, introduc 

horizontally at 20 £ 5 miles per hour against one side of the ca 

7 XS on exposed surfaces shall be blom by the wind against one side 
~ am this condition for one hour, ~ 


4e50905 Rotate the case 90 degrees horiscntally, to expose a second side of the case 
to /the wind and rein, Maintain this condition for one hour. 


4050906 Continue as in 4.5.9.5 until ell four sides of the case have been exposed to 
the wind and rein, each side for one hour. 


he5e97 Open the case, There shall be no visible evidence of leakage. 
5» PREPARATION FOR DELIVERY 


Sel Paakaging, packing and marking. The equipment shall be packaged, packed and marked 
ae specified in the bid request and contract. 


6, NOTES 


6.1 Bepenses. It is to be understood that the contractor will bear all expenses th 
connection with shipping of samples to and froa the point where they are tested, and any 
damage to the samples resulting from shipment, disassenbly, reassembly, or testing. 


4 When Government drawings, specifications, or other data are used for any é 
purpose other than in connection with a definitely related Government procurenent operation, 
Rae'peited States Governmnt thereby tncure ao responsibility nor any obligation whatsoever; \ 
‘nd the fact that the Governnent my have foruulated, furnished, or in any way supplied the 
aid drawings, specifications, or other data is not to be regarded by implication or other= 
‘wise as in any manner licensing the holder or any other person or corporation, or conveying 
any rights or permission to manufacture use or sell any petented-inyention that my in ony 
way be related thereto, i 


